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Abstract

Laparoscopy has enabled the laparoscopic
gynecologic surgeon to manage many gyneco-
logic surgical challenges in a minimally inva-
sive manner. The laparoscopic approach has
become the gold standard in the surgical man-
agement of ovarian cysts due to innovative
changes in surgical instrumentation and the
development of new surgical techniques.
Benign ovarian cysts such as persistent and
symptomatic functional ovarian cysts, corpus
luteum cysts, and cystic ovarian neoplasms
such as endometriomas or mature cystic terato-
mas are now managed as an outpatient proce-
dure decreasing cost and recovery time to the
patient. Pelvic ultrasound is the most useful
imaging tool in the evaluation of an ovarian
cyst. Complex ovarian cysts should be consid-
ered for removal in the symptomatic pre-
menopausal woman and in all postmenopausal
women. The decision to intervene surgically
may be complicated and should be individual-
ized for each patient. Aspiration of ovarian cysts
is associated with a high rate of recurrence;
therefore, cystectomy is the procedure of
choice. Ovarian conservation is preferred in
the premenopausal woman if at all feasible,
and laparoscopic salpingo-oophorectomy is
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usually the procedure of choice for the postmen-
opausal woman.

Laparoscopic entry into the abdomen
requires a detailed understanding of the vascu-
lature of the anterior abdominal wall. Tech-
niques may need to be altered depending on a
patient’s BMI (body mass index), past history of
abdominal surgeries, and history of bowel
obstruction or hernias. Laparoscopic removal
of the ovarian cyst should facilitate intact
removal and avoid intraoperative spillage.
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1 Introduction

Laparoscopy has become a standard surgical
approach for many gynecologic procedures in
the last 40 years. It has now become the standard
treatment of choice for surgical management of
ectopic pregnancies and persistent and/or symp-
tomatic adnexal masses and diagnosis and surgi-
cal treatment of endometriosis. The laparoscopic
surgical approach has also enabled surgeons to
offer minimally invasive hysterectomies.

When laparoscopy was initially utilized in
gynecologic surgery, it was limited to diagnostic
procedures and tubal ligations. The repertoire of
the laparoscopic approach has evolved in the last
20 years as a result of the development of new
innovations involving more advanced equipment,
improved imaging with new camera systems, and
improved expertise in surgical technique. In
recent years, newer surgical approaches have
developed. In particular, robotic-assisted laparos-
copy and, very recently, single-port laparoscopy
are gaining more popularity with laparoscopic
surgeons. As with the development of any new
procedures, the actual roles of these procedures in
gynecologic surgery are controversial, and their
role remains to be well defined.

Scientific data has consistently supported the
laparoscopic approach to the adnexal mass as
the preferred treatment. It has been estimated
that approximately 10% of women in the United
States will undergo a surgical procedure for an
adnexal mass in their lifetime (Hilger et al.
2006). Laparoscopy has also been consistently
shown to be associated with decreased postoper-
ative complications such as fever, infection,
postoperative pain, and blood loss. Decreased
length of hospitalization and overall cost offer
additional advantages compared to laparotomy
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(Yuen et al. 1997; Fanfani et al. 2004; Medeiros
et al. 2008).

Despite the abovementioned advantages, lapa-
roscopy should be considered to involve similar
surgical risks to laparotomy such as anesthesia
risks, infection, injury to intra-abdominal and pel-
vic organs, and bleeding. Unique risks are also
associated with the laparoscopic approach. These
risks include the risk of damage to organs and
vasculature with laparoscopic port placement
and intravascular carbon dioxide gas insufflation
with use of pneumoperitoneum to perform sur-
gery. The use of cautery or ultrasonic energy
sources also introduces another element of risk
to damage to intra-abdominal structures.

1.1 Ovarian Cysts

Ovarian cysts can occur at any stage in life from
fetal life through menopause. They can be symp-
tomatic or asymptomatic and found incidentally
on clinical exam or on imaging.

The most common types of benign ovarian
cysts that the gynecologist encounters include
functional cysts (follicular, hemorrhagic, and
corpus luteum cysts), mature cystic teratomas
(dermoids), endometriomas, and serous and
mucinous cystadenomas (Table 1).

1.2 Functional Cysts

Most ovarian cysts develop as a result of faulty
ovulation where the follicle fails to release an
oocyte. Gradually, a cyst forms because the follic-
ular cells continue to secrete fluid and the fluid
accumulates. The cysts are referred to as follicular
cysts, and they often resolve spontaneously and do
not require surgical intervention (Nelson and
Gambone 2010).

Another type of functional cyst is a corpus
luteum cyst. The actual mechanism of how the
cyst forms is not well understood. This cyst can
become quite large and cause symptoms, may be
associated with a delay of menses, and is more apt
to undergo torsion due to the increased size when
compared to the follicular cyst.
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Table 1 Classification and characteristics of benign ovar-
ian cysts

Functional ovarian cysts

Follicular cyst Common in reproductive age women

Corpus luteum
cyst

Common in reproductive age
women; forms when the corpus
luteum fails to regress, may be
hemorrhagic

Benign cystic ovarian neoplasms

Epithelial cell Derived from mesothelial cells lining
tumors the peritoneal cavity and ovary
Examples: serous cystadenoma,
mucinous cystadenoma,
endometrioma
Germ cell Derived from germ cells: may
tumors contain ectoderm, mesoderm, or
endoderm
Cystic mature teratoma dermoid cyst
Sex cord- Derived from sex cords and stroma of

stromal tumors | developing gonad; may cause

feminizing/virilizing effects
Examples: granulosa-theca cell
tumor, Sertoli-Leydig cell tumor

(Beckmann et al. 2006; Nelson and Gambone 2010)

1.3 Benign Cystic Ovarian

Neoplasms

These cysts are usually categorized due to the
cell type of origin such as surface epithelium,
germ cell, or sex cord-stromal cells. The majority
of these cysts are benign. At least 30% of ovarian
masses in women over the age of 50 are malig-
nant (Kinkel et al. 2005). The risk of malignancy
significantly increases in the postmenopausal
woman with a cystic neoplasm (Beckmann
et al. 2006).

Epithelial cell tumors are thought to develop
from mesothelial cells that line the ovary and
peritoneal cavity. Cystic epithelial tumors account
for approximately 60% of all true ovarian neo-
plasms. The endometrioma, serous cystadenoma,
and mucinous cystadenoma fall into this category.

Serous and mucinous cystadenomas are typi-
cally thin walled, unilocular, or multilocular and
can range widely in size. Mucinous cystadenomas
tend to be multilocular and much larger than
serous cystadenomas. The peak incidence of
serous and mucinous cystadenomas is in the
fourth to fifth decade. One-third of all ovarian
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tumors are serous and two-thirds of those are
benign. Mucinous epithelial tumors account for
10-15% of all epithelial neoplasms and 75% are
benign (Goldberg 2015).

Serous tumors are bilateral 25% of the time,
whereas mucinous tumors have a much lower
incidence of bilaterality ranging 2-3% (ACOG
2007). The incidence of bilaterality should be
taken into consideration and discussed with the
patient at the time of evaluation, particularly if
surgical management is required.

The origin of the endometrioma is controver-
sial. Several investigators favor the theory that the
endometrioma originates as invaginated endome-
trial glands on the surface of the ovary
(Hughesdon 1957; PPe 1957; Nezhat et al. 1992;
Brosens et al. 1994). The endometrioma tends to
develop very slowly over time and tends to be
moderate in size averaging 5—6 c¢m in size.

Endometriomas are hormonally active with the
menstrual cycle. This often translates into exacer-
bation of symptoms just prior to and during men-
ses for the patient. The endometrioma can also
present a challenge in removal of the capsule to
the surgeon. The capsules tend to be very adherent
to adjacent ovarian tissue and often are only able
to be partially removed which may increase risk of
recurrence if ovarian conservation is desired.

Mature cystic teratomas (dermoid cysts) are
also common benign cystic ovarian neoplasms.
Dermoid cysts account for 10-20% of ovarian
neoplasms and have an incidence of bilaterality
of 8-14%. They are also the most common benign
ovarian tumor in the second and third decade of
life (Killackey and Neuwirth 1988). They are
commonly composed of multiple cell types
derived from one or more of the three germ cell
layers (Hamilton 2015). They are almost always
benign but can undergo malignant transformation
in 0.2-2% of cases (Comerci et al. 1994; Hamilton
2015)

Historically, laparoscopic management of
mature cystic teratomas was not pursued due to
concerns regarding the risk of chemical peritonitis
in the event of intraoperative spillage of the cyst’s
sebaceous contents. Recent evidence has not
supported this concern. Nezhat et al. noted an
incidence of 0.2% of chemical peritonitis with
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review of 10 years of experience (Nezhat et al.
1999) It is now very feasible to remove a dermoid
cyst via laparoscopic cystectomy.

Simple ovarian cysts up to 10 cm are likely to
be benign at all ages with the incidence of malig-
nancy <1% (Modesitt et al. 2003). There is little
evidence in the literature to guide practitioners on
which asymptomatic cysts may be ignored or
followed. The decision to proceed with surgical
interventions usually is usually based upon many
factors and individualized for each patient. Cysts
that continue to grow or become more symptom-
atic are more likely to undergo surgical treatment.

2 Workup

The vast majority of pelvic masses are benign in
the premenopausal woman. The initial workup
should include a medical history, physical exam,
serial beta-HCG, CBC, and ultrasound imaging.
Depending on the presentation, physicians may
also elect to check serial hematocrits and cervical
cultures if a hemorrhagic cyst or abscess is
suspected. Many cysts can and should be man-
aged expectantly if infection, pregnancy, or tor-
sion have been excluded (ACOG 2007).

Cystic ovarian masses that are symptomatic
with pain, pressure, or fever often require imme-
diate intervention such as antibiotics for a tubo-
ovarian abscess, medical or surgical management
for an ectopic pregnancy, or surgical management
for a suspected ovarian torsion.

The postmenopausal woman with a cystic
adnexal mass requires a higher index of suspi-
cion for malignancy. The initial workup in addi-
tion to a medical history and physical exam
should include transvaginal ultrasound imaging
and a CA 125 level. Ultrasound findings that
raise suspicions for malignancy include solid
areas in the mass, excrescences, and free fluid
in the abdomen and/or pelvis. The ovary is also a
common site of metastases for other primary
cancers such as the breast, uterus, colorectal, or
gastric cancers. The additional workup of the
postmenopausal woman with a suspected malig-
nancy or complex cystic mass should include
breast exam, mammogram, digital rectal exam,
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endometrial biopsy, and upper and lower gastro-
intestinal endoscopy.

There is no single presurgical evaluation,
blood test, and imaging modality that can defini-
tively determine if an adnexal mass is benign or
malignant. A definitive diagnosis of the adnexal
mass can only be made with surgical excision and
histologic evaluation. However, as previously
mentioned, the vast majority of cystic adnexal
masses are benign (Valentin et al. 2006). In addi-
tion, ultrasonographic findings associated with a
simple ovarian cyst, endometrioma, or dermoid
cysts are quite characteristic and highly predictive
of histologic diagnosis.

Many studies support that a thorough preoper-
ative workup will decrease the possibility of
performing a laparoscopy in evaluation for a
malignant mass (Whiteside and Keup 2009). If a
malignancy is suspected, then a laparotomy is the
initial proper surgical management. Unfortu-
nately, a CA 125 level, pelvic ultrasound, or peri-
toneal cytology is not sufficient to rule out a
suspected malignancy. Therefore, the decision
often rests on the surgeon’s intraoperative evalu-
ation and judgment at the time of laparoscopy on
whether to proceed with salpingo-oophorectomy
and/or laparotomy for suspected malignancy.

2.1 Imaging
Pelvic ultrasound remains the preferred imaging
modality to evaluate adnexal cysts.

A simple cyst appears as a round or oval
anechoic space with smooth thin walls and no
solid component or internal flow on Doppler
(Levine et al. 2010). Color or Doppler flow is
used to evaluate a complex cyst for internal flow
in solid areas or septations. The principle with
Doppler flow is that new vessels within tumors
have lower resistance to blood flow because of no
smooth muscle in the vessel walls (Helm 2015).
At this time, the current role of color Doppler in
evaluation of pelvic masses remains controversial
because the ranges in the values of the resistive
index, pulsatility index, and maximum systolic
velocity between benign and malignant masses
overlap considerably (ACOG 2007).
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Complex cysts typically have ultrasound find-
ings with more than one compartment, referred to
as multilocular, thickened walls, papillary pro-
jections into the cyst itself or on the surface of the
ovary, or abnormal-appearing areas inside the
cyst. These findings can be associated with
many benign neoplasms or malignant tumors of
the ovary. Ultrasound is also helpful in differen-
tiating from other adnexal masses such as
hydrosalpinges, paraovarian or tubal cysts, or
leiomyomata. Transvaginal, transabdominal, or
both need to be utilized to fully evaluate the
entire cystic structure. Transabdominal ultra-
sound imaging is better in evaluating large
masses and other findings associated with them
such as free fluid or ascites and hydronephrosis.

Other imaging modalities such as the CT, MRI,
or PET are not routinely recommended in the
initial workup for a cystic mass. The MRI, how-
ever, can be very useful in evaluating pelvic
masses such as pedunculated leiomyomata or
masses that are not adequately evaluated with
ultrasound imaging. The CT is most useful in
detecting metastatic disease when malignancy is
suspected on initial workup.

2.2 Serum Markers

Serum markers are not useful as a routine screen-
ing test even though CA 125 levels are elevated in
85% of patient with epithelial ovarian carcinomas.
The value is normal in 50% of patient with stage
1 cancers confined to the ovary and in 20-35% of
advanced stage ovarian cancer cases (Jacobs and
Bast 1989; ACOG 2011). CA 125 levels are also
not very specific and are also elevated in patients
with some benign conditions such as pregnancy,
infection, menstruation, fibroids, endometriosis,
cyst rupture, renal failure, and peritoneal
inflammation.

Many other potential serum markers are under-
going current research. Their role in the detection
of precancer or cancer of the ovary remains yet to
be determined.

The presence of at least one of the following
indicators warrants consideration of referral to or
consultation with a gynecologic oncologist:
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Postmenopausal ~women: elevated CA
125 level, ascites, a nodular or fixed pelvic mass,
or evidence of abdominal or distant metastasis

Premenopausal women: very elevated CA
125 level, ascites, or evidence of abdominal or
distant metastasis (ACOG 2011)

3 Management

3.1 Observation

Simple functional cysts have been traditionally
managed with hormonal suppression with oral
contraceptives. However, recent meta-analyses
have demonstrated no difference between sup-
pression with oral contraceptives and expectant
management in terms of resolution of the ovarian
cyst. In premenopausal women, 70% of adnexal
masses will resolve over several menstrual
cycles (Curtin 1994). As a result, it is now the
standard of care to observe simple ovarian cysts
up to 8 cm through several menstrual cycles and
follow-up ultrasound imaging for resolution
(Grimes et al. 2009). Oral contraceptives are no
longer recommended for suppression to facilitate
resolution of ovarian cysts (ACOG 2010).
Observation is generally not recommended for
ovarian cysts >8 cm due to increased risk of
ovarian torsion.

Postmenopausal women with asymptomatic
simple ovarian cysts and a normal CA 125 level
may also be followed expectantly with serial ultra-
sound examinations. Some data supports that in
this scenario, simple cysts up to 10 cm can also be
followed and observed (Bailey et al. 1998). Close
follow-up care is very important because the risk
of a malignant ovarian neoplasm increases from
13% in premenopausal to 45% in postmenopausal
patient (McDonald and Modesitt 2006).

3.2 Surgical Intervention

Persistent and/or symptomatic simple ovarian
cysts >5-10 cm in size should be considered for
surgical removal. Complex ovarian cysts should
be considered for surgical removal in the
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symptomatic premenopausal female. With the
exception of simple ovarian cysts on a trans-
vaginal ultrasound finding, most pelvic masses
in postmenopausal women will require surgical
intervention. The decision to intervene surgically
may be complicated and involve many factors and
should be individualized based on the clinical
scenario and associated findings.

3.3 Laparoscopy

The use of laparoscopy is constantly expanding in
gynecologic surgery. It has become the preferred
surgical approach for the management of symp-
tomatic or persistent benign ovarian cysts,
depending on the experience and skill of the sur-
geon. This includes suspected endometriomas,
hemorrhagic cysts, dermoids, functional cysts, or
cystadenomas that have not resolved with expec-
tant management or are symptomatic. Typically,
endometriomas, dermoid cysts, or cystadenomas
do not resolve spontaneously. Quite often, the
diagnosis of a serous or mucinous cystadenoma
is not made until laparoscopic evaluation and

subsequent removal via cystectomy or
oophorectomy.
34 Aspiration of Cyst

Aspiration of an ovarian cyst at the time of lapa-
roscopy is generally not recommended unless it is
used to facilitate a laparoscopic ovarian
cystectomy. Even in the situation of cystectomy,
this should only be carried out in an endoscopic
bag to avoid spillage in the event of an
unsuspected malignancy. If aspiration is solely
used to manage an ovarian cyst, there is a high
recurrence rate of the cyst approaching up to 65%
(Mesogitis et al. 2005). In addition, there is no
tissue for pathologic evaluation and malignancy
cannot be ruled out. It has also not been proven
more effective than expectant management
(Zanetta et al. 1996).

Aspiration of ovarian cysts is contraindicated
in postmenopausal women due to concerns
regarding the increased potential for malignancy.
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Evidence shows that there is demonstrated
decrease survival of stage 1 ovarian cancer
patients if spillage occurs intraoperatively com-
pared to patients with tumors removed intact
(Cuesta et al. 1994; Mizuno et al. 2003).

3.5 Laparoscopic Ovarian

Cystectomy

The optimal surgical goal is to remove the entire
cyst intact. The cyst should be removed inside a
laparoscopic bag so that inadvertent spillage into
the peritoneal cavity may be avoided. If an oopho-
rectomy is performed, the ovary with the intact
cyst should be removed contained within an
endoscopic bag.

Very large benign-appearing ovarian cysts are
now being managed more commonly via the lap-
aroscopic approach. In this approach, the ovary is
usually placed in an endoscopic bag and drained
of excess fluid and then removed within the bag
through a small incision (Eltabbakh et al. 2008).
This approach obviously avoids a large laparot-
omy incision and facilitates a faster recovery with
decreased morbidity and cost for the patient.

Ovarian conservation is generally the goal in a
premenopausal woman with a benign ovarian cyst
requiring surgical excision. The advantage is pres-
ervation of viable ovarian tissue and thus fertility
and hormone production. Oophorectomy and pos-
sibly bilateral salpingo-oophorectomy may be
elected in surgical management of a postmeno-
pausal woman with a benign cyst. Oophorectomy
may also be considered for premenopausal
women who are considered for increased genetic
risk for ovarian cancer.

Entry into the abdomen may be performed with
several techniques. In a Cochrane review of
46 randomized controlled trials comparing vari-
ous techniques, there was no advantage of using
any single technique in preventing vascular or
visceral complications. There is insufficient evi-
dence to recommend on laparoscopic entry tech-
nique over another (Ahmad et al. 2008).

An understanding of the anterior abdominal
wall vessels is of paramount importance to avoid
injury to these vessels. There are two sets of
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bilateral vessels, the superficial and inferior epi-
gastric vessels. The vessels are located an average
of 5.5 cm from the midline. The lateral ports
should be placed approximately 8 cm from the
midline to avoid vascular injury. Transillumina-
tion of the anterior abdominal wall with the lapa-
roscope to visualize the superficial vessels is
recommended during placement of lateral ports.
It is also optimal to try and visualize the inferior
vessels intra-abdominally with visualization of
the laparoscope whenever possible.

In patients with a history of prior abdominal
surgery, there is a risk of 20% of adhesions to the
anterior abdominal wall involving the omentum
or bowel (Vilos et al. 2007). As a result, surgeons
may elect to gain entry with any of the three
following techniques: the closed entry with the
Veress needle, open laparoscopy, or left upper
quadrant placement at Palmer’s site.

3.6 Standard Closed Entry
The Veress needle may be used to create a
pneumoperitoneum prior to laparoscopic port
placement. The needle is advanced into the peri-
toneal cavity usually through a 5 mm incision at
the umbilicus. During placement of the Veress
needle, the abdominal wall is elevated by using
two perforating towel clamps placed just lateral to
the umbilicus and lifting up during insertion or
manually grasping and lifting the abdominal wall
superior to the suprapubic area during insertion.
The abdominal wall is elevated to maximize the
distance between the abdominal wall and retro-
peritoneal vessels. Entry into the peritoneal cavity
may be confirmed with the saline drop test and
observation for pressure less than 8 mmHg during
insufflation. The CO2 gas is then insufflated
into the needle to create a pneumoperitoneum.
Maximum insufflation pressure is usually set at
15 mm but can be increased to 20 mm if needed
and tolerated by the patient. Once this pressure is
obtained, then an adequate pneumoperitoneum is
obtained, and the surgeon can now proceed with
umbilical primary port placement.

Hurd et al. (1991) characterized the difference
in abdominal wall thickness and how it can
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influence laparoscopic port entry. In women with
ideal body weight (body mass index, [BMI]
<25 kg/m?), the Veress needle is inserted toward
the hollow of the sacrum at a 45° Fig. la). The
retroperitoneal vessels are much closer to the
abdominal wall, and there may be as little as
4 cm between the skin and these vessels in thin
patients. In the obese patient (BMI >30 kg/mz), a
more vertical approach, approximately 70-80°, is
necessary to enter the peritoneal cavity because of
increased thickness of the abdominal wall
(Fig. 1c).

Open laparoscopy may also be performed to
gain entry into the abdominal cavity. There is no
evidence to support that overall open entry is
superior or safer than the other entry techniques
(Ahmad et al. 2015).

Surgeons may elect to gain entry via the left
upper quadrant in the event that periumbilical
adhesions are suspected, patient has a history of
umbilical hernia, or there are failed attempts at
entry via the umbilicus. With this technique, the
Veress needle is advanced through a 5 mm inci-
sion at Palmer’s point, which is at the mid-
clavicular line just beneath the lower rib margin
and pneumoperitoneum created with insufflation
of CO2 gas. A 5 mm laparoscopic port is then
advanced into the peritoneal cavity and confirmed
with visualization with the laparoscope.

Direct laparoscopic port placement is consid-
ered safe without a pneumoperitoneum when
done with disposable blunt trocars. It is also faster
than the Veress needle technique and is not asso-
ciated with insufflation-related injuries because
proper placement is confirmed with visualization
with the laparoscope prior to insufflation. This is
performed while elevating the abdominal wall
with perforating towel clamps or manually grasp-
ing the abdominal wall and elevating it. Elevation
of the abdominal wall during trocar insertion max-
imizes the distance between the umbilicus and the
retroperitoneal vessels. Elevation of the abdomi-
nal wall during trocar or Veress needle placement,
however, does not necessarily guarantee visceral
or blood vessel injury.

The initial laparoscopic port is usually placed
at the umbilicus with a 5-12 mm port. The pelvis
is carefully surveyed, and the ovarian cyst is
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Fig. 1 Differences in umbilical trocar placement in patients with different BMIs (body mass index) (Adapted from Hurd

etal. 1991)

examined for any signs that may be suggestive of
malignancy such as ascites, excrescences on the
surface of the ovary, and implants noted on peri-
toneal, liver, or diaphragm surfaces. Five millime-
ter ports are then placed laterally. The surgeon
may opt to obtain cell washings at this time for
cytology. If the cyst appears benign, then
cystectomy is performed.

Cystectomy is then performed by incising the
capsule of the ovary with endoshears or the sur-
geon’s preferred laparoscopic power source. The
cyst is then enucleated carefully with traction and
countertraction and dissection as needed. If
intraoperative rupture occurs, particularly with a
dermoid cyst, the peritoneal cavity should liber-
ally be rinsed with normal saline or Ringer’s lac-
tate that has been shown to be safe (Nezhat et al.
1999; Zanetta et al. 1999; Milingos et al. 2004).

After the cyst is removed from the ovary, an
endoscopic bag is then advanced through the

umbilical 10—-12 mm port, and the cyst is placed
in the bag. If a 5 mm umbilical port was used for
initial survey, this port can be exchanged for a
10-12 mm port. The bag is then advanced up to
the umbilical incision, and the port is removed
while advancing the edges of the bag through
the skin incision. The bag is then opened and
triangulated to facilitate removal of the cyst intact
if small enough or with morcellation carefully
avoiding any spillage out of the bag. Prior to
removal, the cyst may need to be drained
while in the bag. Once the specimen is small
enough, the bag is removed with the specimen
through the incision. Other options for removing
the specimen include a minilaparotomy or
colpotomy. If colpotomy is performed, antibiotics
are recommended.

If concern about the benign nature of the cyst
exists, the cyst wall should be sent for frozen
section at the time of removal. If malignancy is
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confirmed or suspected, then the procedure should
be converted to a laparotomy for continued appro-
priate surgical management.

After removal of the bag and specimen, the
10—12 mm laparoscopic port is replaced through
the umbilical incision and the camera advanced
through the port. The ovary is then carefully
inspected for hemostasis. Bleeding from the bed
of the cyst in the ovary may require measures to
obtain hemostasis. Hemostasis in the bed of the
ovary at the site of the cystectomy has tradition-
ally been accomplished with bipolar cautery.
This may also be performed with use of other
laparoscopic power sources or application of a
hemostatic agent. Recent evidence suggests that
the application of hemostatic sealants such as
FloSeal (Baxter International Inc., Deerfield,
IL) or Surgicel fibrillar (Ethicon, Inc., Somer-
ville, NJ) results in improved ovarian reserve
after cystectomy compared to cautery (Song
et al. 2014). The edges of the ovarian capsule
do not need to be reapproximated as is tradition-
ally done with an open ovarian cystectomy.
Some surgeons prefer to utilize an adhesion bar-
rier product on the ovary to minimize postoper-
ative adhesion formation.

The procedure is completed by irrigation of the
pelvis, and a careful survey of the pelvis for hemo-
stasis with the intraperitoneal pressure decreased to
5 mmHg. The port sites are then inspected for
hemostasis. After all port sites are inspected for
hemostasis, the C02 peritoneum is then allowed
to escape through the umbilical port. Care is
taken to ensure that as much gas is expressed as
possible to minimize postoperative discomfort for
the patient and to avoid the bowel being pushed
into the incision sites as residual gas escapes. The
incisions are then closed with suture, Steri-Strips,
or a skin adhesive. Fascial closure is recommended
for ports 10 mm or greater in size prior to skin
closure to prevent subsequent development of an
incisional hernia (Tonouchi et al. 2004).

Simple cysts in postmenopausal women
can also be removed laparoscopically since the
vast majority is benign. However, salpingo-
oophorectomy is generally considered the pro-
cedure of choice.
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3.7 Contraindications
to Laparoscopic Ovarian

Cystectomy

Absolute contraindications to ovarian cystectomy
continue to be controversial. The presence of a
known malignancy has traditionally been consid-
ered an absolute contraindication. As expertise
increases with laparoscopy, there is currently dis-
agreement regarding this concept. The use of lap-
aroscopy in the setting of surgical management of
malignancy continues to develop and expand.
Laparoscopic staging and management of ovarian
cancer have been reported (Fauvet et al. 2005;
Lecuru et al. 2006). However, there are reports
in the literature that suggest that laparoscopy may
increase the risk of port-site metastases and intra-
peritoneal spread of cancer cells (Morice et al.
2004; Nagersheth et al. 2004; Ramirez et al.
2004). Continued experience will further define
the role of laparoscopy in the surgical manage-
ment of ovarian malignancy.

Relative contraindications have also changed
over the past 30 years since laparoscopy has
improved with advances in surgical technique
and equipment. Previously, obese patients or
patients with a history of multiple abdominal sur-
geries or bowel obstructions were considered not
to be candidates for the laparoscopic approach.
Open laparoscopy, left upper quadrant access,
and the use of trocars with optical access capabil-
ities are now widely accepted techniques for such
patients.

3.8 Oophorectomy

Indications for oophorectomy as the preferred
procedure are noted in the Table 2 below (Valea
and Mann 2015).

Oophorectomy and most commonly laparot-
omy are the procedures of choice rather than
cystectomy in women with an ovarian mass that
is suspicious for malignancy. Oophorectomy is the
preferred management for any ovarian mass that
requires surgical intervention in postmenopausal
women regardless of the suspicion for malignancy.
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Table 2 Summary of indications for oophorectomy
Benign ovarian neoplasms not amenable to treatment
with cystectomy, enucleation, partial oophorectomy
Elective or risk-reducing salpingo-oophorectomy
Adnexal torsion with necrosis
Ovarian malignancy
Tubo-ovarian abscess unresponsive to antibiotics

Definitive treatment for endometriosis but must consider
long term health risks

Gastrointestinal or other metastatic cancers
Male pseudohermaphrodites

Valea and Mann (2015)

Laparoscopic  oophorectomy is  usually
performed as a salpingo-oophorectomy. The
infundibulopelvic ligament and the ureter are care-
fully identified. The ureter is easily identified
through the peritoneum in most patients. If the
ureter is difficult to identify, the peritoneum must
be opened and dissection carried out retroperitone-
ally to facilitate location of the ureter. The proce-
dure is then carried out with ligation of the
infundibular pelvic ligament, the utero-ovarian lig-
aments, and the fallopian tube next to the cornua of
the uterus. This can be performed with a variety of
techniques including bipolar electrocautery, ultra-
sonic cutting and coagulation devices (e.g., Har-
monic scalpel), bipolar vessel-sealing devices (e.g.,
LigaSure, EnSeal, Gyrus-PK), loop technique, or
stapling devices. The ovary and fallopian tube are
then placed in an endobag and brought up to the
umbilical port-site incision and removed in a sim-
ilar technique to the cystectomy. Cyst fluid may be
carefully aspirated from the cyst while enclosed in
the bag to facilitate removal through the port-site
incision with care taken to avoid any spillage into
the peritoneal cavity. If malignancy is suspected,
morcellation of the ovary is not recommended to
preserve optimal pathologic evaluation. If the
ovary cannot be removed via the bag through the
laparoscopic port, then a larger incision is required
for safe removal.

4 Conclusion

Laparoscopic ovarian cystectomy has now
evolved to become the gold standard of surgical
management of benign cystic ovarian masses in

C.S. Reinsch

premenopausal women. The development of
improved laparoscopic camera systems and
instruments has enabled surgeons to evolve and
continually improve their laparoscopic surgical
techniques. In addition, the role of minimally
invasive approaches continues to gain increased
acceptance with gynecologic oncologists in the
management of possible malignancies.

References

ACOG Practice Bulletin No.83; Management of adnexal
masses. Obstet Gynecol. 2007; 110:201-214.

ACOG Practice Bulletin No. 100; Noncontraceptive uses
of hormonal contraceptives. Obstet Gynecol. 2010;
115(1):206-8.

ACOG Practice Bulletin No. 477. The role of the obstetri-
cian-gynecologist in the early detection of epithelial
ovarian cancer. Obstet Gynecol 2011; 117:742-6.

Ahmad G, Duffy JM, Phillips K, Watson A. Laparoscopic
entry techniques. Cochrane Database Syst Rev. 2008;2:
CD006583.

Ahmad G, Gent D, Henderson D, O’Flynn H, Phillips K,
Watson A. Laparoscopic entry techniques. Cochrane
Database Syst Rev. 2015;8:CD006583.

Bailey C, Ueland F, Land G, Depriest P, Gallion H, Kryscio
R, et al. The malignant potential of small cystic ovarian
tumors in women over 50 years of age. Gynecol Oncol.
1998;69(1):3-7

Beckmann CR, Ling F, Smith R, Laube D, Herbert W,
Casanova R, Chuang A, Hueppchen N, Weiss P. Ovar-
ian and adnexal disease. Philadelphia: Lippincott
Williams & Wilkins Publishing; 2006.

Brosens IA, Puttemans P, Deprest J. The endoscopic
loclization of endometrial implants n the ovarian choc-
olate cyst. Fertil Steril. 1994;61:1034-8.

Comerci Jr JT, Licciardi F, Bergh PA, Gregori C, Breen
JL. Mature cystic teratoma: a clinicopathologic evalu-
ation of 517 cases and review of the literature. Obstet
Gynecol. 1994;84(1):22-8.

Cuesta RS d I, Goff B, Fuller AJ, Nikrui N, Eichhorn J,
Rice L. Prognostic importance of intraoperative rupture
of malignant ovarian epithelial neoplasms. Obstet
Gynecol. 1994;84:1-7.

Curtin J. Management of the adnexal mass. Gynecol
Oncol. 1994;55:542.

Eltabbakh GH, Charboneau AM, Eltabbakh NG. Laparo-
scopic surgery for large benign ovarian cysts. Gynecol
Oncol. 2008;108(1):72-6.

Fanfani F, Fagotti A, Ercoli A, Bifulco G, Longo R,
Mancuso S, et al. A prospective randomized study of
laparoscopy and minilaparoctomy in the management
of benign adnexal masses. Hum Reprod. 2004;19:
2367-71.

Fauvet R, Boccara J, Dufournet C, Poncelet C, Darai
E. Laparoscopic management of borderline ovarian



Laparoscopic Ovarian Cystectomy

tumors: results of a french multicenter study. Ann
Oncol. 2005;16:403—-10.

Goldber A. Benign lesions of the ovaries. Medscape, from
emedicine.medscape.com/article/265548-
overview.2015

Grimes DA, Jones LB, Lopez LM, Schulz KF. Oral con-
traceptives for functional ovarian cysts. Cochrane
Database Syst Rev. 2009;2:CD006134.

Hamilton C. Cystic teratoma. Medscape. Retrieved 1 Aug
2016, 2015.

Helm C. Ovarian cysts workup. Medscape, from emedicine.
medscape.com/article/255865-workup. 2015.

Hilger WS, Magrina JF, Magtibay PM. Laparoscopic man-
agement of the adnexal mass. Clin Obstet Gynecol.
2006;49(3):535-48.

Hughesdon PE. The structure of endometrial cysts of the
ovary. J Obstet Gynaecol Br Emp. 1957;64(4):481-7.

Hurd WH, Bude RO, DeLancey JO, Gauvin JM, Aisen
AM. Abdominal wall characterization with magnetic
resonance imaging and computed tomography. The
effect of obesity on the laparoscopic approach.
J Reprod Med. 1991;36(7):473-6.

Jacobs I, Bast Jr RC. The CA 125 tumour-associated antigen:
a review of the literature. Hum Reprod. 1989;4(1):1-12.

Killackey M, Neuwirth R. Evaluation and management of
the adnexal mass: a review of 540 cases. Obstet
Gynecol. 1988;71:319.

Kinkel K, Lu Y, Mehdizade A, Pelte M, Hricak
H. Indeterminate ovarian mass at US: incremental
value of second imaging test for characterization
-meta-analysis and bayesian analysis. Radiology.
2005;236(1):236-85.

Lecuru F, Desfaux P, Camatte S, Bissery A. Impact of
initial surgical access on stagina dnd survival of
patients with stage 1 ovarian cancer. Int J Gynecol
Cancer. 2006;16:87-94.

Levine D, Brown DL, Andreotti RF, Benacerraf B, Benson
CB, Brewster WR, Coleman B, DePriest P, Doubilet
PM, Goldstein SR, Hamper UM, Hecht JL, Horrow M,
Hur HC, Marnach M, Patel MD, Platt LD, Puscheck E,
Smith-Bindman R, U. Society of Radiologists
in. Management of asymptomatic ovarian and other
adnexal cysts imaged at US Society of Radiologists in
Ultrasound consensus conference statement. Ultra-
sound Q. 2010;26(3):121-31.

McDonald JM, Modesitt SC. The incidental postmeno-
pausal adnexal mass. Clin Obstet Gynecol. 2006;
49(3):506-16.

Medeiros LR, Rosa DD, Bozzetti MC, Rosa MI, Edelweiss
MI, Stein AT, Zelmanowicz A, Ethur AB, Zanini
RR. Laparoscopy versus laparotomy for FIGO Stage 1
ovarian cancer. Cochrane Database Syst Rev. 2008;4:
CD005344.

Mesogitis S, Daskalakis G, Pialis A, Papantoniou N,
Tomakos N, Dessipris N, Pantiota K, Antsaklis
A. Managment of ovarian cysts with aspiration and
methotrexate injection. Radiology. 2005;235:668.

Milingos S, Protopapas A, Drakakis P, Liapi A,
Loutradis D, Rodolakis A, Milingos D, Michalas

639

S. Laparoscopic treatment of ovarian dermoid cysts:
eleven years’ experience. J Am Assoc Gynecol
Laparosc. 2004;11(4):478-85.

Mizuno M, Kikkawa F, Shibata K, Kajiyama H, Suzuki T,
Ino K. Longterm prognosis of stage 1 ovarian carci-
noma. Prognostic importance of intraoperative rupture.
Oncology. 2003;65:29-36.

Modesitt SC, Pavlik EJ, Ueland FR, DePriest PD, Kryscio
RJ, van Nagell Jr JR. Risk of malignancy in unilocular
ovarian cystic tumors less than 10 centimeters in diam-
eter. Obstet Gynecol. 2003;102(3):594-9.

Morice P, Camatte S, Larregain-Fournier D, Thoury A,
Duvillard P, Castaigne D. Port-site implantation after
laparoscopic treatment of borderline ovarian tumors.
Obstet Gynecol. 2004;104(5 Pt 2):1167-70.

Nagersheth N, Rahaman J, Cohen C, Gretz H, Nezhat
F. The incidence of port site metastases in gynecologic
cancers. JSLS. 2004;8:133-9.

Nelson AL, Gambone J. Congenital anomalies and benign
conditions of the ovaries and fallopian tubes. In:
Gambone J, Hacker NI, Hobel CJ, editors. Hacker
and Moore’s essentials of obstetrics and gynecology.
Philadelphia: Saunders; 2010.

Nezhat F, Nezhat C, Allan CJ, Metzger DA, Sears
DL. Clinical and histologic classification of endo-
metriomas. Implications for a mechanism of pathogen-
esis. J Reprod Med. 1992;37(9):771-6.

Nezhat CR, Kalyoncu S, Nezhat CH, Johnson E,
Berlanda N, Nezhat F. Laparoscopic management of
ovarian dermoid cysts: ten years’ experience. JSLS.
1999;3(3):179-84.

Pe H. The structure of the endometrial cysts of the ovary.
J Obstet Gynaecol Br Emp. 1957;44:481-7.

Ramirez PT, Frumovitz M, Wolf JK, Levenback
C. Laparoscopic port-site metastases in patients with
gynecological malignancies. Int J Gynecol Cancer.
2004;14(6):1070-7.

Song T, Lee S-H, Woo Y. Additional benefit of hemostatic
sealant in preservation of ovarian reserve during lapa-
roscopic ovarian cystectomy. Hum Reprod. 2014;
29(8):1659-1665.

Tonouchi H, Ohmori Y, Kobayashi M, Kusunoki M. Trocar
site hernia. Arch Surg. 2004;139(11):1248-56.

Valea F, Mann W. Oophorectomy and ovarian cystectomy.
Uptodate, from http://www.uptodate.com. 2015.

Valentin L, Ameye L, Jurkovic D, Metzger U, Lecuru F,
Van Huffel S, Timmerman D. Which extrauterine pel-
vic masses are difficult to correctly classify as benign or
malignant on the basis of ultrasound findings and is
there a way of making a correct diagnosis? Ultrasound
Obstet Gynecol. 2006;27(4):438—44.

Vilos GA, Ternamian A, Dempster J, Laberge PY, O. The
Society of and C. Gynaecologists of. Laparoscopic
entry: a review of techniques, technologies, and com-
plications. J Obstet Gynaecol Can. 2007;29(5):
433-65.

Whiteside JL, Keup HL. Laparoscopic management of the
ovarian mass: a practical approach. Clin Obstet
Gynecol. 2009;52(3):327-34.


http://medscape.com/article/255865-workup
http://www.uptodate.com

640 C.S. Reinsch

Yuen P, Yu K, Yip S, Lau W, Rogers M, Chang A. simple ovarian cysts: a randomised study. BMJ.
A randomized porspective study of laparoscopy and 1996;313:1110.
laparotomy in the managment of benign ovarian Zanetta G, Ferrari L, Mignini-Renzini M, Vignali M,
masses. Am J Obstet Gynecol. 1997;177:109-14. Fadini R. Laparoscopic excision of ovarian dermoid
Zanetta G, Lissonni A, Torri V, Valle C, Trio D, cysts with controlled intraoperative spillage. Safety
Rangoni G, Mangioni C. Management of ovarian and effectiveness. J Reprod Med. 1999;44(9):

cysts with aspiration in expectant managment of 815-20.



	Laparoscopic Ovarian Cystectomy
	1 Introduction
	1.1 Ovarian Cysts
	1.2 Functional Cysts
	1.3 Benign Cystic Ovarian Neoplasms

	2 Workup
	2.1 Imaging
	2.2 Serum Markers

	3 Management
	3.1 Observation
	3.2 Surgical Intervention
	3.3 Laparoscopy
	3.4 Aspiration of Cyst
	3.5 Laparoscopic Ovarian Cystectomy
	3.6 Standard Closed Entry
	3.7 Contraindications to Laparoscopic Ovarian Cystectomy
	3.8 Oophorectomy

	4 Conclusion
	References


